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ABSTRACT  
Background and Purpose: Evidence supports the effectiveness of computer-assisted 
instruction (CAI) versus a traditional face-to-face teaching model, but little is known 
regarding the effectiveness of a blended pedagogy.  The purpose of this study is to 
determine the effectiveness of a blended learning format in a pathophysiology course for 
entry-level Doctorate of Physical Therapy (DPT) students, to evaluate their level of 
satisfaction of a podcast formatted course, and to observe changes in cohort performance 
over time. 
Subjects: Five University of Nevada, Las Vegas (UNLV) DPT cohorts (n = 139) 
participated in the study.   Some cohorts were taught in a traditional classroom model, 
while others were taught in a blended format.  Participation required consent, and no 
random assignment was used in the study. 
Methods: Student performance was determined by averaging the grade for each of the 4 
Quizzes and 2 Tests of each cohort.  The mean examination and quiz percentages were 
compared using ANOVA for significant variance by cohort, and Bonferroni post-hoc 
testing was applied for cases with variance.  Individual cohorts were combined into two 
groups based on method of teaching received (traditional and blended pedagogy) and 
compared using independent two tailed t-tests.  Student preparation time for the blended 
format was assessed through the use of time logs analyzed with Pearson correlation 
coefficients to determine if time invested was related to student performance.  Student 
satisfaction was determined through the use of a survey using the Likert scale. 
Results:  Post-hoc testing revealed some statistically significant differences between 
cohort performance.  Independent t-tests determined that the traditional teaching method 
had a significantly higher grade percentage for quiz 4 (p < .001) only when compared to 
the blended pedagogy approach.  There was a moderate, statistically significant 
correlation for the Midterm (r = .457, p = .033) and Cumulative grade (r = .493, p = .022) 
and student prep time invested.  According to the survey, the majority of student 
responses were positive, however, many desired more time to interact with the professor 
and found that they were less motivated to listen to a podcast lecture independently.   
 Conclusion:  This study was inconclusive in determining if student performance was 
better for a traditional teaching model versus blended pedagogy as determined by grades.  
Student satisfaction was mixed; however, the overall consensus was positive for the use 
of podcast lectures. 
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INTRODUCTION 
 The presence of computers in American society is ubiquitous from cell phones in 
our pockets to iPads® in our classrooms.  Technology is evolving.  How students learn 
and how educators teach is evolving as well.  The American Physical Therapy 
Association (APTA) recognizes that technology will impact the profession of Physical 
Therapy more and more as its usage increases.  The APTA has published the Education 
Strategic Plan 2006-2020
1 
to outline support for the development of software/hardware 
applications to enhance education.  Computer assisted learning is one avenue by which 
education can be fostered.  Computer assisted learning has been described by Simpson
2
 
as well as Kosmahl
3
 as the supplementation of regular lecture and lab activities with 
computer activities during or surrounding class time.  These computer activities can 
include, but are not limited to, the use of CD-ROM programs, web-based or online 
instruction, or distance education classes conducted via the internet.  Hayward
4
 has 
further defined computer-assisted learning into three modes of delivery:  web-enhanced 
instruction, distance learning, and computer-assisted instruction (CAI).  Hayward defines 
web-enhanced instruction as the use of the internet, e-mail or educational platforms such 
as Webcampus to supplement the classroom curriculum, and distance learning as 
instruction that occurs at a distance from an academic institution.  CAI is defined as the 
use of CD-ROM or multimedia software to complement traditional face-to-face 
classroom instruction. 
 The literature regarding CAI has largely focused on two areas:  the use of CAI in 
education and its effectiveness compared to traditional classroom instruction.  Regarding 
usage, Kosmal
3
 reported 29.9% of PT programs in 1994 used CAI.  Berube et al.
5 
 2 
reported that 60.9%
 
of PT programs in 1999 used computer programs to some extent as a 
teaching method.  By 2003, Simpson
2
 reported 71.4% of schools using CAI and by 2004 
Erickson
6
 reported only 3% of schools did not use any form of CAI for instruction.  
Erickson
 
reported that CD-ROMs were the most common form of CAI used as optional 
tutorials to supplement for lecture materials.  In addition, CAI was most commonly used 
to teach anatomy, research, procedures, and exercises.
6
  With regards to effectiveness, the 
majority of the studies in the literature indicate that no significant differences exist 
between traditional instruction and CAI.
7-17  
Ford et al.
18
 reported that CAI instruction 
coupled with live demonstration was more effective than textbook instruction in 
facilitating psychomotor skills and retention for instruction of musculoskeletal special 
tests.  Kanai and Shimada
19
 reported students who were given CAI had higher scores on 
exams regarding gait analysis than students who were given traditional classroom 
instruction only.  Phadtare et al.
20
 also reported better performance in writing quality by 
students given CAI in scientific writing. 
CAI thus is supported, but the literature is limited.  Veneri 
21
 performed a 
systematic review of the literature and determined that further research is warranted due 
to the fact that CAI usage and effectiveness is represented by only a small number of 
studies.  She also states that the evidence is not strong due to the relatively small sample 
sizes, limited content of the studies, and limited outcome measures of effectiveness.  
Furthermore, the majority of research was performed in the early 2000s, indicating that 
newer research is warranted as technology has become more prevalent in the last decade.  
In studies regarding student preference, courses taught entirely online had several 
advantages including the ability of the student to have control over components of 
 3 
learning such as pace, time, location and ability to repeat information, however, 
traditional classroom instruction tends to be preferred due to the dynamic nature of class 
discussions and the ability to interact with the professor. 
21, 22
 
Blended instruction has emerged as a new form of CAI that may be a solution to 
this discrepancy.  Blended instruction is defined by Tallent-Runnels et al.
22
 as instruction 
that combines online components with traditional, face-to-face components.  All of the 
above positive components of an online course are preserved, while also allowing for the 
instructor’s face-to-face guidance.  The literature regarding blended teaching formats 
demonstrates support for this type of pedagogical method.  Boucher et al.
23
 refers to a 
blended learning pedagogy as a “flipped classroom.”  In a flipped classroom, lectures are 
delivered via a pre-recorded digital format and accessed through a computer resource.  
Lectures are expected to be listened to or viewed before class.  This leaves class time free 
for student discussion and content clarification guided by the instructor.  This changes the 
dynamic of the classroom and the role of the professor.  No longer is the instructor acting 
as a “sage on the stage,” but rather as the “guide on the side.”24  This new dynamic 
creates an environment in which students are involved in active learning through 
discussion and guided question/answer sessions rather than being passively lectured to.  It 
can then be assumed that a blended format may produce more in-depth assimilation of the 
course material and aid in retention rates.  Indeed, studies regarding student engagement 
have found that a blended format can enhance student engagement and learning.
25,26
  This 
learner-centered approach provides experiential learning which has been found to 
facilitate the development of critical thinking skills and is in agreement with theories on 
learner maturation.
27
  In 2013, Adams
28
 found no significant differences between cohorts 
 4 
in acquisition of learning in her study comparing traditional instruction versus a blended 
teaching model in a modalities course within a Doctor of Physical Therapy (DPT) degree 
program.   In addition, Boucher et al.
23
 and Dal Bello-Hass et al.
29
 have found positive 
overall satisfaction with this delivery model by both students and faculty.  
Lecture material has been traditionally delivered through the use of CD-ROMs.  
Podcasts are a relatively novel media in which information can be delivered.  Podcasts 
can be accessed by the student at any time and in nearly any location via an iPod®, 
iPad®, smart phone, or computer.  Podcasts are, therefore, ideally suited for a blended 
course format.  The purpose of this study is to explore blended learning through the use 
of podcasts to deliver lectures with a component of face-to-face question and answer 
sessions in a pathophysiology course for direct-entry level DPT students.  The study 
investigates:  1) traditional face-to-face classroom teaching versus blended teaching 
methods determined by student performance through grades; 2) student perception and 
satisfaction levels of the podcast delivery method; and 3) evolution of cohort 
performance according to grades over time.  It was hypothesized that students would 
prefer the flexibility of the online lecture material, as opposed to a purely traditional face-
to-face approach.  Lastly, it was hypothesized that the time the blended pedagogy 
participants spent preparing for class would correlate with their performance in the 
course.   
METHODS 
Sample 
 A sample size of n = 139 was achieved from five cohorts of DPT pathophysiology 
students.  All students were members of naturally-occurring entry-level clinical doctorate 
 5 
cohorts.  There was no random assignment and each group was assigned based on 
University of Nevada, Las Vegas DPT entry year.  Cohorts A and B received the 
traditional (face-to-face) teaching method of pathophysiology.  Cohorts C, D, and E 
received the blended podcast teaching method of pathophysiology.  All students’ grades 
were used.  
 A sample size of n = 29 from cohort E was chosen to participate in the time log 
portion of the study.  This cohort also received the blended podcast teaching method of 
pathophysiology.  Students were de-identified with a four-digit number, and their data 
was kept anonymous to the professor and student investigators.  Students were informed 
of the procedures and agreed by an informed consent.
1
 
Procedures 
 The DPT pathophysiology course is a five-unit lecture course.  The course covers 
various pathologies likely to be seen by a physical therapist.  The course discusses the 
nature of each pathology and likely methods of interventions the physical therapist would 
utilize for each pathology.  The traditional course is taught in a lecture format meeting 
two days a week for two and a half hours each meeting.  
 The blended course is a combination of online podcast lectures and in-class 
discussion time.  The online podcasts are accessible through the professor’s faculty 
website.  From the website, it is possible to link the podcasts to iTunes® where they will 
automatically update.  The podcasts are also available on the university’s electronic 
course management software known as Webcampus.  The podcasts average two hours of 
lecture per week and can be listened to when the student desires to access them.  Each 
                                                        
1
 Approved by the UNLV Biomechanical Institutional Review Board Protocol number 
1204-4119 
 6 
podcast represents an individual grouping of pathologies from the DPT pathophysiology 
course.  The blended course meets in a face-to-face format two days a week for one and a 
half hours.  This time was mandatory for all students and was dedicated to clarifying 
student questions regarding the weekly assigned podcasts and completing a short, non-
graded quiz to assess podcast content understanding.  According to the course syllabus, 
students were expected to have listened to the assigned podcasts before meeting face-to-
face.  Both the traditional and blended teaching methods assessed student learning 
through the administration of four written quizzes and two written examinations 
throughout the semester.  
 One DPT cohort completed time logs to document time spent listening to 
podcasts, time in class, and time preparing for the course.  The students were given 
packets with charts for each week.  Participants were also given written instructions to 
record their total time in class, time spent outside of class preparing, and to indicate 
which podcasts they listened to.  The time logs were collected at the occurrence of each 
quiz and exam, and the results were recorded. 
Instrumentation 
 Students received grades for each quiz and exam.  These were combined into a 
final cumulative score for each student.  Student satisfaction was evaluated in the form of 
a survey at the end of the DPT pathophysiology course.  The survey was created by the 
pathophysiology professor and tested for reliability using ICC model 2.2.  Results can be 
seen in Appendix A: Table 1.  The survey is based on a five point Likert scale.  Student 
surveys were anonymous.  
 7 
 Time logs were used to determine self-reported student time invested in the 
course.  Each student was assigned a number by an impartial third party that 
corresponded with the student’s grade and time log to de-identify the students.  The 
course professor and the student investigators had no role in the assignment of the 
numbers and no access to the assignment list.  The student investigators collected the 
time logs after each quiz or exam and recorded the data.  The course professor was not 
permitted to see the time log data until after final grades had been posted and students 
remained de-identified.  The data from the time logs was linked to student grades via 
numbers assigned by the impartial third party. 
Data Analysis 
 Quiz and examination percentages were used to calculate individual cohort means 
and standard deviations.  The mean examination and quiz percentages were compared 
between groups analysis of variance (ANOVA) for significant variance by cohort.  In the 
cases that had significant variance by cohort, Bonferroni post-hoc testing was used to 
determine differences.  Individual cohorts were combined into two groups based on 
method of teaching received (traditional method or blended podcast method).  These two 
groups were compared using independent, two tailed t-tests to determine if there was a 
difference in average grade based on teaching method.  
The time logs were analyzed with Pearson correlation coefficients to determine if 
time invested in the course was related to student grade.  The survey was tested for 
reliability using intraclass correlation coefficient (ICC model 2.2).  The surveys were 
 8 
scored using a five point Likert scale to determine student satisfaction with the blended 
podcast learning method.  All statistical analysis was done using IBM SPSS Statistics.
2
 
RESULTS 
 Results for the mean examination percentage for each cohort and 95% confidence 
interval can be seen in Appendix A: Table 2.  A significant difference in percentages was 
noted between cohorts for Quiz 1, Quiz 3, Quiz 4, and Final, which can be seen in 
Appendix A: Table 3.  Figure 1 in Appendix A illustrates further post hoc testing 
revealing the differences.  All of the Bonferroni comparison tables can be seen in 
Appendix A: Tables 4-9.  The percentages between cohorts for Quiz 1 were significant (p 
< .001).  Bonferroni comparison tests indicate cohort A had significantly lower 
percentage (.74    .08) than cohort B (.825    .09, p = .001), and cohort E (.839   .07, p 
< .001).  Cohort E had a significantly higher percentage than cohort C (.773  .071, p = 
.013).  There were no statistical differences among cohorts for Quiz 2 (p = .84) or the 
Midterm (p = .325).  Quiz 3 percentages among cohorts had statistically significant 
differences (p < .001).  Bonferroni comparison tests show cohort D had a significantly 
lower percentage (.848  .075) than cohort B (.923  .058, p < .001), cohort C (.906  
.068, p = .006), and cohort E (.921  .412, p < .001).  Quiz 4 percentages were 
statistically different among cohorts (p < .001).  Bonferroni comparison tests show cohort 
A had significantly higher percentage (.875  .069) than cohort C (.808  .089, p = .021) 
and cohort D (.803  .064, p = .01).  Cohort B had significantly higher percentage (.877  
.065) than cohort C (.808  .089, p=.005) and cohort D (.803  .064, p = .002).  Final 
percentages among cohorts had statistically significant differences (p < .001).  Bonferroni 
                                                        
2
 IBM Corp. Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, 
NY: IBM Corp. 
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comparison tests show cohort E had significantly higher percentage (.923  .027) than 
cohort A (.89  .043, p = .017) and cohort C (.873  .042, p < .001).  Cohort B had 
significantly higher percentage (.908  .036) than cohort C (.873  .042, p = .004).  
Lastly, cohort D had significantly higher percentage (.911  .033) than cohort C (.873  
.042, p = .001).   
 Independent t-tests comparing the traditional teaching method and blended 
podcast teaching method show no statistically significant differences between Quiz 1 (p = 
.536), Quiz 2 (p = .847), the Midterm (p = .411), Quiz 3 (p = .178), and the Final (p = 
.795).  However, there was found to be a statistically significant different average 
percentage for Quiz 4 (p < .001) between these groups.  The average percentage for the 
traditional teaching method was .876  .066 and the average percentage for blended 
podcast teaching method was .818  .081(Appendix A: Table 10). 
Descriptive statistics and results for the Pearson correlations of the time log data 
can be seen in Appendix A: Table 11.  There was a moderate (r = .457) statistically 
significant correlation (p = .033) for the Midterm test between student prep time invested 
and grade.  There was also a moderate (r = .493) statistically significant correlation (p = 
.022) for the cumulative student prep time invested and cumulative grade.  There were no 
other statistically significant correlations.  Scatter plots of these correlations can be seen 
in Appendix A: Figures 2-8.  
The survey was given to the Time Log cohort E (n = 29).  Seventy-two percent of 
students in the Time Log cohort returned their survey (n = 21).  The survey was based on 
a 5 point Likert scale, with 1 = completely disagree, 2 = somewhat disagree, 3 = neither 
agree nor disagree, 4 = somewhat agree, and 5 = completely agree.  Mean values and 
 10 
standard deviations for all of the survey questions can be seen in Appendix A: Table 12 
and Figure 9.  Two qualitative open-ended questions were asked regarding student 
perception.  Students were asked what they considered to be the best part of the online 
portion and what they considered to be their least favorite part of the online portion.  
Answers were grouped by common themes. 
Representing the best part of the online portion, 11 students (52%) responded they 
liked having the flexibility of being able to listen to lectures on their own schedule.  
Seven students (33%) cited the ability to go at their own pace/ability to rewind, pause and 
re-listen to the podcasts.  Two students (10%) reported less time in class-room lectures, 
and 2 students (10%) reported perceptions that class discussions were more focused than 
in traditional face-to-face lecture classes.  One student (5%) reported ease of accessibility 
to lectures as the best part of the online portion of the class.  For the least favorite part of 
the online portion, seven students (33%) cited less teacher/student interaction.  Lack of 
motivation to listen to podcasts as well as the time commitment outside of class to listen 
to the podcasts, or the idea that podcasts were too long was reported by three students 
(14%), respectively for each theme.  Four students (19%) commented that the visuals 
were not helpful or did not match lecture material, and two students (10%) felt the lack of 
active class discussion was a drawback to the online portion of the class (graphs 
representing student responses are located in Appendix A: Figures 10-11. 
Students had access to the lectures in a number of different formats.  Platforms for 
access included:  Webcampus audio, Webcampus video, faculty website audio, faculty 
website video, iTunes® audio, iTunes® video, portable media player and written 
materials.  Seventeen students (81%) reported accessing lecture materials using the 
 11 
faculty website video.  Thirteen students (62%) used iTunes® video; 12 students (57%) 
used written materials provided by the professor and nine students (43%) accessed the 
lectures through the Webcampus audio platform.  One student (5%) used a portable 
media player to access the lectures.  Faculty website audio and iTunes® audio were not 
used by any students to access the materials.  When asked which format students 
preferred to use the most to access materials, nine students (43%) cited iTunes® video 
and written materials respectively.  Seven students (33%) reported they preferred to use 
the faculty website video.  None of the students chose Webcampus audio, Webcampus 
video, faculty website audio, iTunes® audio or a portable media player as their preferred 
method of access (graphs representing student access are located in Appendix A: Figures 
12-13).  
DISCUSSION 
 The present study found that there were some significant differences in grades 
between cohorts, but these differences were not related to the delivery of the material 
(traditional method vs. blended podcast method).  There were no significant differences 
for Quiz 2 and the Midterm among cohorts.  For the remaining tests that did show 
differences, they were not distributed in favor of one teaching method over the other.  
This trend can be seen across the examinations as shown by the results.  For example, 
analysis of the final percentages shows that cohort E (blended podcast) had a 
significantly higher percentage than cohorts A (traditional) and C (blended podcast), 
while cohort B (traditional) had significantly higher percentage than cohort C (blended 
podcast).  There were no significant differences between cohorts E (blended podcast) and 
B (traditional).  
 12 
It is not surprising to see scores varying somewhat between cohorts.  Each cohort 
was taught in a different year, with varying cohort size, demographics, and dynamics. 
The ANOVA results confirm the null hypothesis that the blended podcast method of 
teaching is not less effective compared to traditional teaching, and the trends show there 
is no significant difference in grades between cohorts over the years.   
Overall, when grouping cohorts into a traditional delivery method and a blended 
podcast delivery method there were no significant differences in average percentages.   
Five out of the six examinations, including the Midterm and Final, had no significant 
difference in averages between groups.  This would suggest that teaching with the 
traditional or blended podcast method results in statistically similar student outcomes.  
Quiz 4 did reveal a significant difference.  This may be due to the natural evolution of a 
class over time.  The professor of pathophysiology acknowledged that he changed 
questions on examinations over the years.  It is possible that alterations made to Quiz 4 
by the professor made it more difficult, thus explaining the lower average for the blended 
podcast delivery method group.  
The time logs had significant moderate correlations for Midterm and Cumulative 
total.  There were no significant correlations between student prep time invested and 
grade for Quiz 1, Quiz 2, Quiz 3, Quiz 4, and the Final.  It was hypothesized that there 
would be a significant correlation for all the test periods.  These results are mixed with 
the hypothesis.  It is seen in the literature that a deeper understanding of classroom 
material versus surface understanding results in higher scores.
30 
 It had been hypothesized 
that to achieve this deeper learning, a student would need to invest more time into course 
preparation.  Thus the more time the student spent preparing, the higher their score would 
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be.  The results were not consistent with this hypothesis.  The two instances in which 
there was a positive correlation between student prep time invested and grade were only 
moderate correlations.  
The survey generally focused on positive points of the blended podcast learning 
experience.  When examining questions that addressed potential negatives of the blended 
podcast learning experience, average student responses indicated they did not have to 
invest extra hours meeting faculty or students outside of class, and they did not feel that 
the internet portion made the class any more difficult than other courses.  However, 
averages obtained from the complete survey show students have mixed opinions 
regarding the blended podcast teaching method.  The student survey responses were 
anonymous; therefore, no demographics can be applied to the responses.   
Cohort responses for the most favorable portions of the blended podcast learning 
format were consistent with the literature.
22
  Students reported that they enjoyed having 
the flexibility of listening to the podcasts on their own and being able to control the 
tempo of their listening sessions.  Students also responded positively to the class 
discussion periods, which is consistent with the literature indicating that students desire 
some amount of face-to-face contact with a professor.
24  
The face-to-face component of 
the blended podcast teaching allows this method to be just as effective as traditional 
teaching approaches.  However, even though there was time for face-to-face discussions 
in the blended format, students still expressed a desire for more professor interaction 
time.  Students also stated that they were less motivated to listen to the podcasts, and they 
found some of the podcasts were too long.  These components are potential negatives of 
the blended podcast approach; however, the time required for the DPT pathophysiology 
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course is nearly identical for both traditional and blended methods.  In a traditional 
classroom, the professor ensures that the students are hearing the entire lecture.  In the 
podcast method, there is no way for the professor to guarantee the students have listened 
to the podcasts, putting more of the responsibility on the student.  This is a reason why 
blended podcast methods may be more suited for graduate students who are more likely 
to take their own initiative to learn.  The professor must also operate on the assumption 
that students have previously listened to the podcasts in order to obtain the knowledge 
necessary to pass the tests.  
One of the limitations of our study was that a professor generally does not give 
identical lectures to each cohort.  The pathophysiology professor admitted to refining his 
teaching techniques over the years.  The professor believed his methodology remained 
the same year to year.  He stated that as he became more experienced with teaching DPT 
pathophysiology he became more efficient in the delivery of his lectures.  The 
pathophysiology professor stated that he corrected faulty test questions.  The five cohorts 
did not receive identical quiz and exam materials.  The professor believed this had no 
impact on examination scores.  He stated that if he deemed a question faulty, he would 
not penalize the current cohort for an incorrect answer and would remove it from the 
examinations for future cohorts.  Standardized tests would allow better assessment of 
differences between the two teaching methods.  Another limitation dealt with the 
monitoring of the time logs.  The participants were asked to complete them on their own 
time, and these hours were not monitored.  There was a low level of compliance with the 
protocol for completing the time logs, resulting in a small sample size.  This small sample 
 15 
size, and the fact that the quizzes and tests varied between cohorts may be reasons as to 
why the data was inconclusive. 
CONCLUSION 
This study was unable to determine if a blended pedagogical design was more 
effective than a traditional teaching model as determined by student performance.  
However, our results confirm that the blended podcast method of teaching is not less 
effective when compared to traditional teaching as determined by student grades.  Neither 
group (traditionally taught versus blended pedagogy) had significantly higher percentages 
for the groupings of the tests which suggests that teaching either method results in 
statistically similar student outcomes.  This is of particular interest because Universities 
are trending towards using CAI more and more.  CAI has the ability to not only allow 
more accessibility to lecture material for students on their own terms, but can also free up 
time for busy professors.  This permits professors to spend more of their time answering 
questions and clearing up any confusion that may arise. 
 Student satisfaction varied according to one cohort, but the overall consensus was 
positive for the use of podcast lectures.  Students felt that podcasts allowed for more 
control over when, where, and how much they listened to the lectures.  However, some of 
the participants struggled with the motivation required to take time out of class to listen 
to the podcasts.  This format requires the student to take the initiative to learn on their 
own to a certain extent.  Face-to-face interaction with the professor was also of great 
concern, and some of the participants desired more in-class time.   
 A blended format of teaching is a way to acquire information at one’s own pace, 
while also getting the answers to specific questions that come up.  The time required to 
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listen to podcasts, and the time spent in-class is at the professors’ individual discretion 
and can be adjusted to meet a particular class’ needs.  Students do well with CAI, and 
research demonstrates that their learning is not hindered by the use of online instruction.  
As people become more accustomed to utilizing technology as a means to attain 
knowledge, blended pedagogy may become the ideal way to teach and learn. 
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APPENDIX A 
 Table 1. Survey reliability: ICC scores by survey question  
Question   95% Confidence Interval 
  ICC 
Lower 
Bound 
Upper 
Bound 
1 0.672 0.405 0.834 
2 0.871 0.741 0.938 
3 0.261 -0.118 5.73 
4 0.73 0.495 0.865 
5 0.171 -0.21 0.506 
6 0.829 0.663 0.917 
7 0.625 0.335 0.807 
8 0.493 0.153 0.728 
9 0.185 -0.196 0.517 
10 0.484 0.143 0.723 
11 0.773 0.567 0.888 
12 0.608 0.31 0.797 
13 0.832 0.669 0.918 
14 0.776 0.572 0.89 
15 0.528 0.2 0.75 
16 0.354 -0.016 0.638 
17 0.835 0.674 0.92 
18 0.561 0.244 0.77 
19 0.541 0.217 0.758 
20 0.542 0.218 0.758 
21 0.834 0.672 0.919 
22 0.809 0.628 0.907 
23 0.829 0.664 0.917 
24 0.721 0.481 0.86 
25 0.701 0.449 0.849 
26 0.52 0.189 0.745 
27 0.78 0.579 0.892 
28 0.915 0.825 0.96 
29 0.638 0.353 0.814 
30 0.903 0.802 0.954 
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Table 2. Mean examination percentages by cohort 
 
      95% Confidence Interval 
Cohort Test Mean % Lower Bound Upper Bound 
A 
Q1 0.74 0.705 0.775 
Q2 0.856 0.821 0.892 
Midterm 0.874 0.846 0.901 
Q3 0.887 0.855 0.92 
Q4 0.875 0.844 0.91 
Final 0.89 0.87 0.909 
B 
Q1 0.825 0.792 0.858 
Q2 0.854 0.82 0.888 
Midterm 0.878 0.855 0.9 
Q3 0.923 0.902 0.945 
Q4 0.877 0.853 0.902 
Final 0.908 0.894 0.921 
C 
Q1 0.773 0.747 0.8 
Q2 0.872 0.842 0.903 
Midterm 0.875 0.858 0.891 
Q3 0.91 0.881 0.931 
Q4 0.808 0.775 0.841 
Final 0.873 0.858 0.889 
D 
Q1 0.785 0.76 0.81 
Q2 0.855 0.818 0.893 
Midterm 0.852 0.828 0.878 
Q3 0.848 0.819 0.876 
Q4 0.803 0.778 0.827 
Final 0.911 0.9 0.924 
E 
Q1 0.837 0.811 0.866 
Q2 0.846 0.815 0.877 
Midterm 0.878 0.865 0.891 
Q3 0.921 0.905 0.938 
Q4 0.843 0.809 0.873 
Final 0.923 0.912 0.933 
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Table 3. Cohort p values of ANOVA’s 
 
Test F p 
Quiz 1 7.247 <.001 
Quiz 2 .355 .840 
Midterm 1.175 .352 
Quiz 3 6.839 <.001 
Quiz 4 6.081 <.001 
Final 8.158 <.001 
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Table 4. Post hoc results of quiz 1 between cohorts 
 
  (I) Cohort (J) 
Cohort 
Mean 
Difference 
(I-J) 
Std. Error Sig. 95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
A 
B -.08533
*
 0.02114 0.001 -0.1457 -0.025 
C -0.03333 0.02114 1 -0.0937 0.027 
D -0.04483 0.02129 0.371 -0.1056 0.0159 
E -.09857
*
 0.02145 0 -0.1598 -0.0373 
B 
A .08533
*
 0.02114 0.001 0.025 0.1457 
C 0.052 0.01944 0.084 -0.0035 0.1075 
D 0.04051 0.01961 0.408 -0.0155 0.0965 
E -0.01324 0.01979 1 -0.0697 0.0432 
C 
A 0.03333 0.02114 1 -0.027 0.0937 
B -0.052 0.01944 0.084 -0.1075 0.0035 
D -0.01149 0.01961 1 -0.0675 0.0445 
E -.06524
*
 0.01979 0.013 -0.1217 -0.0088 
D 
A 0.04483 0.02129 0.371 -0.0159 0.1056 
B -0.04051 0.01961 0.408 -0.0965 0.0155 
C 0.01149 0.01961 1 -0.0445 0.0675 
E -0.05374 0.01995 0.08 -0.1107 0.0032 
 
 
E 
A .09857
*
 0.02145 0 0.0373 0.1598 
B 0.01324 0.01979 1 -0.0432 0.0697 
C .06524
*
 0.01979 0.013 0.0088 0.1217 
D 0.05374 0.01995 0.08 -0.0032 0.1107 
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Table 5. Post hoc results of quiz 2 between cohorts 
 
 
  (I) 
Cohort 
(J) 
Cohort 
Mean 
Difference 
(I-J) 
Std. Error Sig. 95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
A 
B 0.00236 0.02435 1 -0.0671 0.0719 
C -0.01564 0.02435 1 -0.0851 0.0539 
D 0.00119 0.02452 1 -0.0688 0.0712 
E 0.01065 0.02471 1 -0.0599 0.0812 
B 
A -0.00236 0.02435 1 -0.0719 0.0671 
C -0.018 0.0224 1 -0.0819 0.0459 
D -0.00117 0.02259 1 -0.0656 0.0633 
E 0.00829 0.02279 1 -0.0568 0.0733 
C 
A 0.01564 0.02435 1 -0.0539 0.0851 
B 0.018 0.0224 1 -0.0459 0.0819 
D 0.01683 0.02259 1 -0.0476 0.0813 
E 0.02629 0.02279 1 -0.0388 0.0913 
D 
A -0.00119 0.02452 1 -0.0712 0.0688 
B 0.00117 0.02259 1 -0.0633 0.0656 
C -0.01683 0.02259 1 -0.0813 0.0476 
E 0.00946 0.02298 1 -0.0561 0.0751 
E 
A -0.01065 0.02471 1 -0.0812 0.0599 
B -0.00829 0.02279 1 -0.0733 0.0568 
C -0.02629 0.02279 1 -0.0913 0.0388 
D -0.00946 0.02298 1 -0.0751 0.0561 
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Table 6. Post hoc results of midterm between cohorts 
  
       
(I) Cohort (J) Cohort Mean 
Difference  
(I-J) 
Std. Error Sig. 95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
A 
B -0.00403 0.0151 1 -0.0471 0.0391 
C -0.00103 0.0151 1 -0.0441 0.0421 
D 0.02157 0.01521 1 -0.0218 0.065 
E -0.00422 0.01533 1 -0.048 0.0395 
B 
A 0.00403 0.0151 1 -0.0391 0.0471 
C 0.003 0.01389 1 -0.0366 0.0426 
D 0.0256 0.01401 0.699 -0.0144 0.0656 
E -0.00019 0.01413 1 -0.0405 0.0402 
C 
A 0.00103 0.0151 1 -0.0421 0.0441 
B -0.003 0.01389 1 -0.0426 0.0366 
D 0.0226 0.01401 1 -0.0174 0.0626 
E -0.00319 0.01413 1 -0.0435 0.0372 
D 
A -0.02157 0.01521 1 -0.065 0.0218 
B -0.0256 0.01401 0.699 -0.0656 0.0144 
C -0.0226 0.01401 1 -0.0626 0.0174 
E -0.02579 0.01425 0.726 -0.0665 0.0149 
E 
A 0.00422 0.01533 1 -0.0395 0.048 
B 0.00019 0.01413 1 -0.0402 0.0405 
C 0.00319 0.01413 1 -0.0372 0.0435 
D 0.02579 0.01425 0.726 -0.0149 0.0665 
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Table 7. Post hoc results of quiz 3 between cohorts 
 
  
       
(I) Cohort (J) Cohort Mean 
Difference 
(I-J) 
Std. Error Sig. 95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
A 
B -0.03573 0.01798 0.49 -0.087 0.0156 
C -0.01873 0.01798 1 -0.07 0.0326 
D 0.03969 0.01811 0.302 -0.012 0.0914 
E -0.03416 0.01825 0.635 -0.0862 0.0179 
B 
A 0.03573 0.01798 0.49 -0.0156 0.087 
C 0.017 0.01654 1 -0.0302 0.0642 
D .07541
*
 0.01668 0 0.0278 0.123 
E 0.00157 0.01683 1 -0.0465 0.0496 
C 
A 0.01873 0.01798 1 -0.0326 0.07 
B -0.017 0.01654 1 -0.0642 0.0302 
D .05841
*
 0.01668 0.006 0.0108 0.106 
E -0.01543 0.01683 1 -0.0635 0.0326 
D 
A -0.03969 0.01811 0.302 -0.0914 0.012 
B -.07541
*
 0.01668 0 -0.123 -0.0278 
C -.05841
*
 0.01668 0.006 -0.106 -0.0108 
E -.07384
*
 0.01697 0 -0.1223 -0.0254 
E 
A 0.03416 0.01825 0.635 -0.0179 0.0862 
B -0.00157 0.01683 1 -0.0496 0.0465 
C 0.01543 0.01683 1 -0.0326 0.0635 
D .07384
*
 0.01697 0 0.0254 0.1223 
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Table 8. Post hoc results of quiz 4 between cohorts 
 
  
       
(I) Cohort (J) Cohort Mean 
Difference (I-
J) 
Std. Error Sig. 95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
A 
B -0.00279 0.02123 1 -0.0634 0.0578 
C .06655
*
 0.02123 0.021 0.0059 0.1271 
D .07179
*
 0.02139 0.01 0.0107 0.1328 
E 0.03169 0.02155 1 -0.0298 0.0932 
B 
A 0.00279 0.02123 1 -0.0578 0.0634 
C .06933
*
 0.01953 0.005 0.0136 0.1251 
D .07457
*
 0.0197 0.002 0.0183 0.1308 
E 0.03448 0.01988 0.851 -0.0223 0.0912 
C 
A -.06655
*
 0.02123 0.021 -0.1271 -0.0059 
B -.06933
*
 0.01953 0.005 -0.1251 -0.0136 
D 0.00524 0.0197 1 -0.051 0.0615 
E -0.03486 0.01988 0.818 -0.0916 0.0219 
D 
A -.07179
*
 0.02139 0.01 -0.1328 -0.0107 
B -.07457
*
 0.0197 0.002 -0.1308 -0.0183 
C -0.00524 0.0197 1 -0.0615 0.051 
E -0.0401 0.02004 0.474 -0.0973 0.0171 
E 
A -0.03169 0.02155 1 -0.0932 0.0298 
B -0.03448 0.01988 0.851 -0.0912 0.0223 
C 0.03486 0.01988 0.818 -0.0219 0.0916 
D 0.0401 0.02004 0.474 -0.0171 0.0973 
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Table 9. Post hoc results of final between cohorts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
       
(I) 
Cohort 
(J) 
Cohort 
Mean 
Difference 
(I-J) 
Std. Error Sig. 95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
A 
B -0.01812 0.01025 0.792 -0.0474 0.0111 
C 0.01621 0.01025 1 -0.013 0.0455 
D -0.02149 0.01032 0.392 -0.0509 0.008 
E -.03331
*
 0.0104 0.017 -0.063 -0.0036 
B 
A 0.01812 0.01025 0.792 -0.0111 0.0474 
C .03433
*
 0.00942 0.004 0.0074 0.0612 
D -0.00337 0.00951 1 -0.0305 0.0238 
E -0.01519 0.00959 1 -0.0426 0.0122 
C 
A -0.01621 0.01025 1 -0.0455 0.013 
B -.03433
*
 0.00942 0.004 -0.0612 -0.0074 
D -.03770
*
 0.00951 0.001 -0.0648 -0.0106 
E -.04952
*
 0.00959 0 -0.0769 -0.0221 
D 
A 0.02149 0.01032 0.392 -0.008 0.0509 
B 0.00337 0.00951 1 -0.0238 0.0305 
C .03770
*
 0.00951 0.001 0.0106 0.0648 
E -0.01182 0.00967 1 -0.0394 0.0158 
 
 
E 
A .03331
*
 0.0104 0.017 0.0036 0.063 
B 0.01519 0.00959 1 -0.0122 0.0426 
C .04952
*
 0.00959 0 0.0221 0.0769 
D 0.01182 0.00967 1 -0.0158 0.0394 
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Table 10. Percentage means by teaching method 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Teaching Method Test Mean % Standard Deviation 
Traditional 
Quiz 1 0.789 0.094 
Quiz 2 0.855 0.085 
Midterm 0.876 0.06 
Quiz 3 0.908 0.067 
Quiz 4 0.876 0.066 
Final 0.9 0.04 
Podcast 
Quiz 1 0.798 0.074 
Quiz 2 0.858 0.087 
Midterm 0.868 0.05 
Quiz 3 0.892 0.071 
Quiz 4 0.818 0.082 
Final 0.902 0.041 
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Table 11. Descriptive statistics for time log data 
 
 
 
 
 
 
 
 
 
Table 12. Descriptive statistics of survey questions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Mean score Mean prep p r 
Quiz 1 0.805 15.098 0.459 0.027 
Quiz 2 0.897 12.584 0.254 0.172 
Midterm 0.857 22.882 0.033 0.457 
Quiz 3 0.879 13.809 0.211 0.208 
Quiz 4 0.847 13.194 0.41 -0.06 
Final 0.877 16.2 0.06 0.391 
Cumulative 0.883 90.885 0.022 0.493 
 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 
x  
 4.44 4.30 4.37 3.24 3.79 3.13 4.17 2.52 3.85 4.30 3.41 3.12 2.72 3.15 3.96 
SD 
1.21 1.23 1.20 1.15 1.21 1.06 1.33 0.85 1.18 1.25 1.04 1.41 1.12 1.12 1.21 
 
Q16 Q17 Q18 Q19 Q20 Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30A 
x  
 4.41 4.24 4.38 2.12 3.76 3.26 3.55 3.42 3.40 3.32 3.25 2.77 2.90 2.52 1.73 
SD 
1.10 1.34 1.26 0.91 1.12 1.12 1.23 1.20 1.21 1.07 1.08 1.17 1.14 1.07 0.52 
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Figure 1. Examination percentage by cohort 
 
 
 
 
Figure 2. Relationship between quiz 1 prep time and score 
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Figure 3. Relationship between quiz 2 prep time and score 
 
 
 
Figure 4. Relationship between midterm prep time and score 
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Figure 5. Relationship between quiz 3 prep time and score 
 
 
 
Figure 6. Relationship between quiz 4 prep time and score 
 
 
 31 
Figure 7. Relationship between final prep time and score 
 
 
 
Figure 8. Relationship between total prep time and total score 
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Figure 9. Mean value of student survey responses by question number 
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Figure 10. Student reported positive aspects of online portion of class 
 
Figure 11. Student reported least favorable aspects of online portion of class 
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Figure 12. Formats students accessed podcast lectures 
 
 
 
Figure 13. Student reported preferred method to access podcast lectures 
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pathophysiology course: effectiveness and student satisfaction.  April 2012-May 
2014.  
Professional Memberships/Certificates: 
 American Physical Therapy Association - 2011-Present 
 Orthopedic Section - 2012 
 Nevada Physical Therapy Association - 2011 - Present 
 Healthcare Provider CPR and AED Certification since May 2012.  Expires April 
2014. 
Professional Development:  
 Attended Combined Sections Meetings of APTA -  Las Vegas, NV Feb 2014  
 Attended Combined Sections Meetings of APTA - Chicago IL, Feb 2012  
 Attended the following presentations at local NPTA chapter meetings:  
 McKenzie Method: Introduction to MDT, fallacies, realities and research 
validity, Boyd Etter – PT, Dip. MDT, OCS  
 A night in the Operating Room: A Cutting Edge Discussion on Medical 
Ethics  
 Preventing Falls, Evidence Based Fall Prevention Programming for Older 
adults:  the Otago Exercise Program, Jennifer Nash – PT, DPT, NCS  
 The Brain Demystified – Cleveland Clinic Lou Rouvo Center for Brain 
Health 
 Rehabilitation After Total Shoulder Arthroplasty, Matthew D. Budge, MD  
 Vestibular Rehabilitation,  Jennifer Nash – PT, DPT, NCS 
 Rotator Cuff Injuries: Diagnosis, Treatment and Rehabilitation, James 
Dettling, MD 
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CURRICULUM VITAE 
Samantha Corn 
 
EDUCATION 
 (June 2011 – May 2014) Doctorate of Physical Therapy 
o University of Nevada Las Vegas 
  (August 2003 – May 2007) California State University Long Beach 
o Bachelor of Fine Arts, Magna Cum Laude 
 
CLINICAL EXPERIENCE 
 (Jan 2014 – April 2014) Mather VA Hospital - Mather, CA  
Student physical therapist in an acute, in-patient setting.  Performed 
evaluations, examinations, diagnosis, and treatments for a variety of in-patient 
diagnoses including: post-amputee, post CVA, post-operational, and 
cardiopulmonary conditions.   
 
 (Oct 2013 – Dec 2013) Kindred Transitional Care & Rehabilitation – Aubrun, CA 
Student physical therapist in a skilled nursing facility.  Performed 
evaluations, examinations, diagnosis, and treatments for a variety of 
diagnoses including: musculoskeletal, cardiopulmonary, post-amputee and 
neurological conditions. 
 
 (July 2013 – Sept 2013) Active Care Physical Therapy – Roseville, CA 
Student physical therapist in an outpatient physical therapy clinic.  
Performed evaluations, examinations, diagnosis, and treatments for a 
variety of diagnoses including: musculoskeletal, orthopedic post-
operational, and neurological conditions. 
 
 (June 2012 – July 2012) Family and Sports Physical Therapy – Las Vegas, NV 
Student physical therapist in an outpatient physical therapy clinic.  
Assisted therapist in performing evaluations and examinations for a 
variety of diagnoses including: musculoskeletal, orthopedic post-
operational, post-amputee and neurological conditions. 
 
DOCTORAL DISSERTATION 
(May 2014) Botsford B, Corn S, Keenan A.  Blended pedagogy pathophysiology course: 
effectiveness and student satisfaction.   
 
PROFESSIONAL MEMBERSHIP 
 (2011 to present) American Physical Therapy Association  
 (2012 and 2013) Explain Pain Seminar by Dr. Adriaan Louw  
 (2011) Autism Research Institute Conference, Las Vegas  
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CURRICULUM VITAE 
Alanna Keenan 
Education 
 Doctorate of Physical Therapy- expected graduation May 2014 
University of Nevada, Las Vegas 
 Bachelor of Science in Kinesiology: Pre-Physical Therapy December 2010 
San Diego State University, Magna Cum Laude 
 
Professional Clinical Experience 
 St. Mary’s Regional Healthcare Center, Reno, NV. January-March 2014 (12 
weeks). 
o Student physical therapist in acute in-patient setting.  Performed 
evaluations, examinations, diagnosis, and treatments for variety of in-
patient diagnosis including cardio-pulmonary disorders, spinal cord 
injuries, amputees, post CVA patients, post-op patients, intensive care 
patients, and NICU patients. Performed wound care.   
 Reno Sport and Spine Institution, Reno, NV. October-December 2013 (10.5 
weeks). 
o Student physical therapist in outpatient setting. Performed evaluations, 
examinations, diagnosis, and treatments for various outpatient 
impairments including various outpatient surgical procedures for knees, 
hips, shoulders, spines, and ankles. Performed joint mobilizations, soft 
tissue mobilization, and created appropriate exercise programs.  
 Heathsouth, Las Vegas, NV. July- September 2013 (11 weeks). 
o Student physical therapist in acute rehabilitation setting. Performed 
evaluations, examinations, and interventions for various diagnosis 
including spinal cord injuries, CVA rehabilitation, amputees, cardio-
pulmonary patients, joint replacements, and traumatic injuries.  
 Tim Soder Physical Therapy, Las Vegas, NV. June-August 2012 (6 weeks). 
o Student physical therapist in outpatient setting. Assisted therapist in 
performing evaluations and examinations. Performed manual treatments 
for various diagnosis, predominantly post-surgical knee and shoulder.  
 
Doctoral Dissertation 
 Botsford B, Corn S, Keenan A.  Blended pedagogy pathophysiology course: 
effectiveness and student satisfaction.  April 2012-May 2014 
 
Professional Development 
 American Physical Therapy Association Member (2011-present) 
o Pediatric and Orthopedic section member 
 Explain Pain Seminar by Dr. Adriaan Louw (2012 and 2013) 
 Autism Research Institute Conference, Las Vegas 2011 
 
 
 
